The prenatal diagnosis of pericardial tumor is extremely rare. It may have serious consequences such as massive pericardial effusion, cardiac tamponade, hydrops fetalis and fetal demise. We present a case of nonimmune hydrops fetalis secondary to pericardial mass which was successfully treated in utero by serial pericardiocentesis. Also, we present a review of the literature regarding the intrauterine interventions performed in pericardial tumor cases. At 24 weeks' gestation ascites, diffuse subcutaneous edema at the thorax and abdomen, scalp edema and two masses within severe pericardial effusion were detected. After the pericardiocentesis performed at 25, 28 and 29 weeks' gestation, ascites and scalp edema resolved, and the pericardial effusion regressed gradually. The size of masses did not change throughout the gestation. After the infant was born at 37 weeks' gestation, the masses shrunk spontaneously within five months.
Introduction
Cardiac tumors are rarely seen in fetus with an incidence of 0.14% [1] . The vast majority of these tumors are rhabdomyoma, teratoma and fibroma, whereas yolk sac tumor, multicystic hamartoma, hemangioma, lymphangioma, rhabdomyosarcoma, fibrosarcoma and epicardial lipoma are rare histologic types [2] . In addition, pericardial cavity is an extremely rare location, and intrapericardial masses may have severe consequences such as massive pericardial effusion, cardiac tamponade, hydrops fetalis and fetal demise [3] [4] [5] [6] [7] [8] . In the literature, there are only a few reports of prenatal therapy, such as pericardiocentesis, pericardioamniotic shunt and thoracoamniotic shunt in order to prevent tamponade, to resolve hydrops fetalis and to delay the delivery [4, 7, 9 ,10] .
We would like to present a case of nonimmune hydrops fetalis due to pericardial masses treated succesfully with serial pericardiocentesis.
Case Report
A 33-year-old woman, gravida 2, para 1, was referred to our clinic at 24 weeks' gestation due to hydrops fetalis. Detailed sonography revealed ascites, diffuse subcutanaeous edema at the thorax and abdomen, scalp edema and severe pericardial effusion. Echocardiography showed two masses located within the pericardial effusion; an echogenic mass of 19 x 9.2 mm originating from left ventricular wall, and a mass of 10 x 6 mm with solid and cystic components arising from right ventricular free wall ( Figure 1 ). Ventricular inflow and outfow tracts were normal and no other anomalies were detected. Middle cerebral artery peak systolic velocity was in the normal levels. Indirect Coombs test and maternal toxoplasmosis, rubella, cytomegalovirus, and herpes simplex (TORCH) serology screens were negative. The differential diagnosis included pericardial teratoma or hemangioma, and nonimmune hydrops fetalis was thought to be secondary to the severe pericardial effusion, since it filled the thorax almost completely. Prenatal magnetic resonance imaging (MRI) did not add further information. At 25 weeks' gestation after two doses of bethamethasone injection, 25 mL serohemorrhagic fluid was drained using 20-gauge needle under sonographic guidance, and fetal blood sampling for karyotyping was performed. Toxoplasma and cytomegalovirus (CMV) polymerase chain reaction (PCR) findings were negative, and fetal karyotype was normal. The cytology of the fluid revealed abundant erythrocytes and leucocytes. Since, the severe effusion reaccumulated one week later, a second pericardiocentesis was performed, and 20 mL serohemorrhagic fluid was drained. At 28 weeks' gestation as the ascites and scalp edema were persisting, the patient underwent another pericardiocentesis yielding 30 mL serohemorrhagic fluid. At 29 weeks' gestation, ascites and scalp edema resolved and only a mild pericardial effusion measuring 10 mm remained. In the following weeks, the effusion regressed slowly measuring 3 mm at 37 weeks' gestation. The masses were almost at the same size throughout the gestation.
At 34 weeks' gestation an additional asymmetric fetal growth restriction was detected. The amount of amniotic fluid and Doppler findings were normal. At 37 weeks' gestation, since cerebroplacental ratio was detected lower than 3 rd percentile, the decision of delivery was made. A 2390-gram male baby with an Apgar score of 5 and 9 at 1 and 5 minutes was delivered by a cesarean section due to the breech presentation. The infant was in good condition with stable vitals on physical examination. On chest auscultation, the heart beats were rhythmic, and there was good bilateral ventilation. There was a normal sinus rhythm on electrocardiogram. The chest radiograph showed normal cardiac silhouette. Transthoracic echocardiography revealed a structurally normal heart without a hemodynamically relevant pericardial effusion, and an intrapericardial tumor measuring 19 x 6 mm in the left ventricular free wall that did not compromise blood flow into the cardiac cavities ( Figure  2a ). On the other hand, no significant mass was observed in the free wall of the right ventricle. Neither pericardiocentesis nor emergency cardiothoracic surgery was necessary. The diagnosis of an intrapericardial tumor was confirmed by cardiac computed tomography (CT), which showed a homogeneous, soft tissue density measuring 7 × 14 mm located posterior to the left atrioventricular junction. At the time of writing, our case was 5 months old. No complications were detected during follow-up. Serial echocardiography revealed gradual regression of the mass which shrunk completely within 5 months (Figure 2b ).
Discussion
Teratoma comprises the vast majority of pericardial tumors [2] . It is typically detected as an inhomogeneous mass with solid and cystic areas and sometimes with foci of calcification, located on the right anterior heart border associated with pericardial effusion [6] . Hemangioma is another tumor presenting with pericardial effusion, hydrops and tamponade [2, 11] . Cutaneous hemangiomas can also be present in these cases. It is associated with a favorable outcome and tends to regress even without therapy [2] . By contrast, teratomas are mostly large tumors and cause cardiovascular and respiratory distress in newborn requiring prompt surgical resection [12] . Also, mesothelioma and bronchogenic cysts may have intrapericadial location [13] . The differential diagnosis is not possible in utero, however, it is not important in the management of pregnancy. Since, the teratoma is the most common histologic type, we first considered that the masses were intrapericardial teratoma. However, as they resolved spontaneously, we now think hemangioma as the most possible histology.
Postnatal management include pericardiocentesis which may be necessary immediately after delivery [14] . When the patient is stabilized, cardiac surgery is usually performed due to the reaccumulation of pericardial fluid [4, 7, 15, 16 ] . Alternatively, steroid therapy may be used for cardiac vascular tumors [11] . Unlike the previously reported cases, in our case pericardial effusion did not reaccumulate after birth, and the mass shrunk spontaneously. Therefore, there was no need for a surgical interventional.
The pericardial effusion secondary to pericardial tumors appears as a consequence of the rupture of cystic areas, or serous effusion from the surface of the tumor, or obstruction of cardiac and pericardial lymphatics. In utero pericardiocentesis relieves the obstruction of venous return. In the presented case, since the nature of pericardial effusion was hemorrhagic, we speculate that the hemorrhage of the tumor resulted in the pericardial effusion. The severe effusion rather than the mass effect of the tumor caused hydrops due to the compression of venous and lymphatic return. Therefore, the drainage of this fluid successfully resolved the hydrops fetalis. However, if the mass itself compresses the venous and lymphatic return, pericardiocentesis is not successful in restoring venous return. In this circumstances, the only option seems to be the fetal surgical resection in early hydrops cases. However, there is only scarce data regarding this procedure in the literature and it is highly [8, 17] . Table I [8, 17] , two cases underwent pericardioamniotic shunting [9, 10] and one case underwent thoracoamniotic shunting following pericardiocentesis [7] . In others, single or serial pericardiocentheses were performed for hydrops or tamponade or large pericardial effusion [3, 4, 6, 8, 12, 15, 16, [18] [19] [20] [21] [22] . Only one intrauterine demise after open surgery [8] , and two neonatal death due to preterm delivery following pericardiocentesis were reported [9, 17] .
An algorithm for the management of the pericardial tumors has been proposed by Sydorak et al [17] . In case of hydrops fetalis, if the gestational age is less than 28 weeks, in utero pericardiocentesis is suitable for cystic masses with large effusion, while surgical resection is the only option for solid masses with small effusion. However, in cases beyond 28 weeks of gestation, if the lungs are mature, early delivery and postnatal surgery is recommended. If the lungs are immature, serial pericardiocentesis can be performed to delay the delivery until the pulmonary maturity. On the other hand, fetuses in whom hydrops does not occur may be safely followed up and treated postnatally [2] .
In conclusion, pericardiocentesis is an important and lifesaving procedure in severe pericardial tumor cases, especially when there is a large pericardial effusion with a small mass.
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